concerning because the human brain continues to develop into young adulthood (Yuan, Cross, Loughlin, & Leslie, 2015) . Among adults, ENDS use is highest among young adults (18-24 year olds), with 14.2% reporting current use and 21% reporting ever use in 2013 (McMillen, Gottlieb, Shaefer, Winickoff, & Klein, 2015) . A large proportion of young adults (almost 40%) are also college students (U.S. Department of Education, National Center for Education Statistics, 2014) , and current research shows that college students' ENDS use is high, with 15% reporting current use and 30% reporting ever use in one study (Saddleson et al., 2015) .
College students may be particularly likely to use ENDS because this population is open to trying new and novel products (Johnston, O'Malley, Bachman, & Schulenberg, 2010) , finds ENDS products innovative (Trumbo & Harper, 2013) , and is targeted by the tobacco industry (Ling & Glantz, 2002) . Moreover, the college years are characterized by changes in various developmental domains and behaviors (Arnett, 2005) , including social relationships, living arrangements, normative beliefs, dating behaviors (Arnett, 2005) , and tobacco use (White, Bray, Fleming, & Catalano, 2009 ). Thus, tobacco products are initiated and regular use patterns are formed during this period (White et al., 2009 ). Yet we know very little about the initiation of ENDS during the college years and the factors contributing to initiation.
College students are nested in social environments that include their peers or close friends, and those with whom they live, including peers and family members. According to social cognitive theory (SCT; Bandura, 1986) , social environments provide opportunities to communicate with others and observe their behaviors and their consequences, which in turn foster learning of those behaviors. From this perspective, ENDS use can be learned in interaction with other students and family members (Bandura, 1986) . Consistent with SCT (Bandura, 1986) , evidence indicates that college students' initiation and overall use of tobacco is greatly influenced by their peers and family Richter, Caraballo, Gupta, & Pederson, 2008) . There is further evidence that college students have been offered ENDS by peers and family and tried noncigarette tobacco products, such as hookah, cigars, smokeless tobacco, bidis, and kreteks because people in their social environments used these products (Richter et al., 2008) . Moreover, research on adolescents indicates that peer and family ENDS use is positively associated with ENDS use (Barrington-Trimis et al., 2015) . However, we know little about the role of peer and household ENDS use in predicting ENDS initiation among college students.
The theory of reasoned action (TRA) also emphasizes the role of valued others in determining individuals' behaviors (Fishbein & Ajzen, 1975) . In particular, TRA indicates that normative beliefs or the evaluation and acceptance of behaviors by other people are important determinants of behaviors (Fishbein, & Ajzen, 1975) , such as ENDS use. This theory also indicates that individuals' own attitudes or their personal evaluations concerning a behavior determine that behavior (Fishbein, & Ajzen, 1975) . Normative beliefs are reflected in college students' social acceptability (Sidani, Shensa, Barnett, Cook, & Primack, 2014) of ENDS use and their attitudes toward ENDS use can be captured by their inclination to date someone who uses ENDS (Arnett, 2005) . Existing evidence indicates that college students generally have more favorable attitudes towards and higher acceptance of ENDS use than traditional cigarette use (Noland et al., 2016) . Moreover, research on adolescents indicates that higher social acceptability of peers' ENDS use contributes to greater likelihood of ENDS use (Barrington-Trimis et al., 2015) . However, the roles of social acceptability of ENDS use and inclination to date someone who uses ENDS in predicting ENDS initiation in college students are unknown.
In summary, we know little about the initiation of ENDS during the college years. The purpose of the present study was to examine the role of the social environment, normative beliefs, and attitudes in predicting subsequent ENDS initiation across a 1-year period among 18-to 29-year-old college students. Based on prior research and on SCT and TRA, we hypothesized that a denser environment of peer ENDS users, denser household ENDS use, higher social acceptability of ENDS use, and higher inclination to date someone who uses ENDS, all assessed at baseline, would each uniquely predict greater odds of subsequent ENDS initiation up to 1 year later, even after controlling for various sociodemographic factors and other tobacco use.
Method

Participants
Participants were 2,110 18-to 29-year-old college students drawn from the first three waves of the Marketing and Promotions Across Colleges in Texas project (Project M-PACT), which collected data every 6 months from November 2014 to February 2015 from a cohort of 5,482 college students. Because the goal of this study was to examine ENDS initiation, only participants who indicated never using ENDS at baseline and who also had complete data on the study variables at Waves 2 and 3 (n = 2,110) were included in the present study. Participants were 18 to 29 years old (M = 20.27; SD = 2.17) at baseline and more than half were women (66.4%). Regarding race/ethnicity, 35.4% of students were non-Hispanic White, 26.9% were Hispanic/ Latino, 7.7 % were African American/Black, 23.3% were Asian, and 6.8% reported other race/ethnicity or reported two or more races/ethnicities.
Procedure
Participants were recruited from 24 2-and 4-year colleges located in five counties surrounding four Texas cities (Austin, Dallas/Ft. Worth, Houston, San Antonio). Eligible students received e-mail invitations, which described the purpose of the study and included a link to an eligibility survey (see Loukas et al., 2016 , for additional details). More than 13,000 students (n = 13,714) were eligible to participate in the study, and of these, 40% (n = 5,482) provided consent and completed the survey.
Measures
Ever ENDS Use. Initiation of ENDS was assessed at all three waves as ever ENDS use. Ever ENDS use was modeled after an item developed by the Population Assessment of Tobacco and Health (PATH) study (National Institutes of Health, 2015) . Students were asked, "Have you ever used an ENDS product, (i.e., e-cigarette, vape pen, or e-hookah) as intended (i.e., with nicotine cartridges)?" Only participants who answered "No" to this question at Wave 1 (never users of ENDS) were included in the present study. Subsequently, participants were classified as ever ENDS users/ENDS initiators (coded as 1) if they answered "Yes" to the question at either Wave 2 or Wave 3 and never ENDS users (coded as 0) if they answered "No" to the question at both waves.
Peer ENDS Use. Peer ENDS use was assessed at Wave 1 using an item adapted from PATH (National Institutes of Health, 2015) and the Youth Tobacco Survey (Starr et al., 2005) , by asking, "How many of your close friends use ENDS products?" Responses to the item were coded 0 = none to 4 = all. Higher scores reflect a denser environment of peer ENDS users.
Household ENDS Use. Household ENDS use was assessed at Wave 1 using an item adapted from the PATH (National Institutes of Health, 2015) study, by asking, "Does anyone you live with now use ENDS products?" Response options were 1 = yes, 2 = no, 3 = I don't know, 4 = N/A-I live alone. Participants who responded yes, no, or N/A-I live alone were included in the analyses. Yes was recoded as 1 and no and N/A-I live alone were recoded as 0. Participants who indicated I don't know (n = 70) were not included in any analyses.
Social Acceptability of ENDS Use. Social acceptability of ENDS use was assessed at Wave 1 using an item adapted from the PATH (National Institutes of Health, 2015) study by asking, "How socially acceptable is it for people your age to use ENDS products?" Response options ranged from 1 = totally unacceptable to 5 = totally acceptable. Higher scores reflect more favorable attitudes toward social acceptability of ENDS use.
Inclination to Date Someone Who Uses ENDS.
Inclination to date someone who uses ENDS was assessed at Wave 1 using an item adapted from the Monitoring the Future study (National Institute on Drug Abuse, 2004). Students were asked to respond to the item, "I would date someone who uses ENDS products," on a scale ranging from 1 = strongly disagree to 5 = strongly agree. Higher scores reflect higher inclination to date someone who uses ENDS.
Sociodemographic and Other Tobacco Use Covariates.
Younger college students, males, White students, and users of other tobacco products are more likely to use ENDS compared to their counterparts (Agaku et al., 2014; Higgins et al., 2015; Sutfin et al., 2015; Sutfin, McCoy, Morrell, Hoeppner, & Wolfson, 2013) , and there are differences in tobacco use between students enrolled in 2-year and 4-year colleges (Loukas, Murphy, & Gottlieb, 2008) . To control for these differences, age, gender, race/ethnicity, school enrollment (2-year versus 4-year), and number of other tobacco products used (all assessed at Wave 1) were included as covariates in the study model. Dummy variables were created for race/ethnicity (Hispanic/Latino, African American/Black, Asian, Other) with non-Hispanic White students as the reference group. Ever use of other tobacco products, including cigarettes, hookah, smokeless tobacco and cigars, was assessed at Wave 1 for each of the four products (coded as 0 = never used, 1 = used at least once). The number of tobacco products participants ever used at Wave 1 was summed, so that scores for ever use of other tobacco products for each participant ranged from 0 to 4.
Attrition Analysis
Given the purpose of the study, only data from college students who indicated never using ENDS at baseline (n = 2,846) were considered for inclusion in analyses. Of the 2,846 never ENDS users, data from 664 were excluded from the present study because they did not participate in either Wave 2 or Wave 3, and therefore we were unable to ascertain their ENDS use status subsequent to baseline. Data from an additional 72 students were excluded because they were missing data on the variables of interest for this study. The final sample thus consisted of 2,110 college students. Attrition analyses were conducted to examine differences between college students who were successfully followed up and had complete data (n = 2,110) and those who were lost either due to attrition or missing data (n = 736) on all Wave 1 study variables, using Pearson chi-square tests and t tests. Students who were not included in the present study (n = 736) were significantly more likely than those who were included (n = 2,110) to be enrolled in a 2-year college, χ 2 (1) = 8.01, p < .05, to identify as Hispanic/Latino, χ 2 (1) = 7.27, p < .05, and African American/Black, χ 2 (1) = 11.01, p < .05, use more "other" tobacco products, t(2,844) = 4.97, p < .05, and were significantly less likely to identify as Asian, χ 2 (1) = 26.97, p < .001. There were no differences between the two groups on any other Wave 1 study variables.
Data Analysis
Data analyses were conducted in two stages using STATA Version 14. First, unadjusted multilevel logistic regression models, accounting for the clustering of students within the 24 colleges, were used to examine bivariate associations between the four social environment, normative beliefs, and attitudes variables at baseline and subsequent initiation of ENDS across the 1-year period. The four baseline variables served as independent variables, and each was evaluated in separate multilevel models without adjusting for any covariates. The dependent variable was the dichotomous initiation of ENDS variable (i.e., never used ENDS vs. initiated ENDS at Wave 2 or Wave 3). Next, a multivariable, multilevel logistic regression model was used to assess the unique associations between the four baseline variables and subsequent ENDS initiation, after accounting for the covariates. The independent variables for this model included peer ENDS use, household ENDS use, social acceptability of ENDS use, inclination to date someone who uses ENDS, and the sociodemographic and other tobacco use covariates. The multivariable model accounted for the clustering of students within the 24 colleges, and the dependent variable was the dichotomous initiation of ENDS variable.
Results
At baseline, all college student participants were never users of ENDS (n = 2,110). After 1 year, 15.6% (n = 329) of college students indicated initiating ENDS, 10% (n = 201) initiated at Wave 2 and 6% (n = 128) initiated at Wave 3. Of the 329 initiators, 27% (n = 90) did not use any other tobacco product at baseline. Chi-square analyses examining baseline sociodemographic characteristics indicated that males and Hispanics/ Latinos were significantly more likely and Asians were significantly less likely than their counterparts to initiate ENDS by Wave 3. However, there were no other significant associations between the other sociodemographic characteristics (Wave 1 age, and enrollment in 4-year vs. 2-year college) and ENDS initiation by Wave 3 (see Table 1 ).
Unadjusted multilevel logistic regression analyses examining the bivariate associations indicated that all four study variables (peer ENDS use, household ENDS use, social acceptability of ENDS use, inclination to date someone who uses ENDS) predicted greater odds of subsequent initiation of ENDS (see Table 2 ). Results from the adjusted multivariable, multilevel logistic regression analysis indicated that among the covariates, only Wave 1 age and number of other tobacco products ever used predicted subsequent ENDS initiation (see Table 3 ). Younger college students (18-24 year olds) and those reporting a greater number of other tobacco products ever used had greater odds of reporting subsequent initiation compared with their peers. Among the social environment, normative beliefs, and attitude variables, only peer ENDS use and inclination to date someone who uses ENDS uniquely predicted increased odds of subsequent ENDS initiation, after accounting for all covariates (see Table 3 ). Thus, compared to their counterparts, participants who had more peers who used ENDS and who reported a greater inclination to date someone who used ENDS had higher odds of initiating ENDS up to a year later.
Discussion
The present study extends existing research by examining the roles of the social environment, normative beliefs, and attitudes in prospectively predicting college students' ENDS initiation. Consistent with limited prior research indicating that alternative tobacco products are initiated during young adulthood (Rath, Villanti, Abrams, & Vallone, 2012) almost 16% (n = 329) of college students (who had never tried ENDS at baseline) initiated ENDS use within a 1-year period. Moreover, more than a quarter of initiators (n = 90) had no history of other tobacco use, underscoring the public health concern that nicotine-naive young adults are using ENDS (Sutfin et al., 2013) and that ENDS use may introduce nicotine-naive youth to combustible tobacco products, such as cigarettes . The results of this study also partially support SCT (Bandura, 1986) and TRA (Fishbein & Ajzen, 1975) , indicating that even after accounting for sociodemographic factors and ever use of other tobacco products, peer ENDS use and inclination to date someone who uses ENDS were unique predictors of subsequent ENDS initiation. Findings highlight the importance of targeting college students' peers and attitudes in approaches to prevent ENDS use.
Young adults observe and model peer cigarette smoking behaviors (Harakeh & Vollebergh, 2013) so that cigarette smoking by even one peer in their social environment increases the likelihood of cigarette smoking among young adults (Harakeh & Vollebergh, 2013) . Consistent with SCT (Bandura, 1986) , research on cigarettes, as well as qualitative and cross-sectional evidence on young adults' and adolescents' ENDS use (Sutfin et al., 2015; Richter et al., 2008; Barrington-Trimis et al., 2015) , a denser peer ENDS use environment uniquely predicted subsequent ENDS initiation. The social environment therefore remains an important determinant of ENDS use during young adulthood and the college years. Given that the college environment facilitates peer interactions and opportunities to model peer behaviors including ENDS use, campus-based tobacco control efforts must consider the role of peers in preventing and limiting ENDS use. Tobacco control efforts should leverage support of college students' peers to denormalize ENDS use. Peer-led strategies have been useful in denormalizing conventional tobacco use on college campuses (Morrison & Talbott, 2005) .
Findings also indicated that compared with their peers, students who reported a higher inclination to date someone who uses ENDS were more likely to subsequently use ENDS. Findings are in agreement with TRA (Fishbein & Ajzen, 1975) , and research on adolescents showing that dating someone who smokes cigarettes is associated with increased likelihood of smoking cigarettes (Mermelstein, Colvin, & Klingemann, 2009) . College students' dating behaviors are a reflection of their personal attitudes (Arnett, 2005) , which are important determinants of health behaviors according to TRA (Fishbein & Ajzen, 1975) . Favorable attitudes toward ENDS is concerning because the long-term health consequences of using these products have not been firmly established (Grana, Benowitz, & Glantz, 2014) , and there is ambiguity in the contents of ENDS (Cheng, 2014) as well as the presence of toxicants (Farsalinos et al., 2015) . Although the Food & Drug Administration (2016) recently finalized a rule extending its authority over ENDS products, regulations requiring health warnings on products and the disclosure of constituents are not yet fully implemented. Therefore, college students' knowledge regarding these products' safety and constituents not only are likely inadequate (SandersJackson, Tan, Bigman, & Henriksen, 2015) but also may contribute to their favorable attitudes toward ENDS. Thus, educating college students about the potential harms regarding the long-term health consequences of ENDS use (Grana et al., 2014) , including the possibilities that ENDS use may lead to nicotine addiction and/or to the use of combustible tobacco products Sutfin et al., 2013) , may be another strategy for limiting ENDS initiation among college students.
Contrary to expectations and SCT (Bandura, 1986 ) and TRA (Fishbein & Ajzen, 1975) , college students' household ENDS use and social acceptability of ENDS use were not unique predictors of ENDS initiation. Lack of association between household ENDS use and ENDS initiation may be because college students may be living with individuals who are not valued or important in their lives (e.g., dormitory roommates). Rather, as the results demonstrate, close peers may be a better predictor of ENDS initiation and a better measure of college students' social environment than household ENDS use. The lack of association between social acceptability and ENDS initiation may be because ENDS are already relatively socially acceptable (compared to cigarettes) among college students including nonusers (Noland et al., 2016) , and therefore social acceptability does not distinguish between ENDS initiators and noninitiators. Further research examining the roles of household ENDS use and normative beliefs about ENDS initiation is nonetheless warranted.
Strengths and Limitations
To our knowledge, this is the first study to examine the role of social environment, normative beliefs, and attitudes in predicting subsequent ENDS initiation among college students. The study's foremost strengths are the large and diverse sample of college students (derived from 24 colleges, 4-year as well as 2-year), and its prospective design, which allows determination of temporal precedence between social environment, normative beliefs, and attitudes in predicting subsequent ENDS initiation. Nonetheless, there are some limitations. First, the findings cannot be generalized to other college students outside of Texas or to 18-to 29-year-olds who are not in college. Second, there was differential attrition, such that students enrolled in 2-year colleges, those who identified as Hispanic/Latino or African American/Black and used more "other" tobacco products were more likely than their peers to be lost due to attrition. Caution is thus warranted in generalizing findings. However, given that tobacco users are more likely than nonusers to also use ENDS (Sutfin et al., 2015) , the finding that more "other" tobacco users were lost to attrition suggests that we may be underestimating ENDS initiation, and in turn the strength of association between the predictors and subsequent ENDS use. Future studies should replicate findings with broader, nationally representative samples. Although there are transitions in cigarette smoking behaviors among young adults, with some transitioning from initiation of tobacco use to regular use (White et al., 2009 ), the present study was limited to examination of ENDS initiation only and thus some participants may be experimental users who do not transition to regular use of ENDS. Subsequent research examining predictors of transitions to regular use is needed. Finally, ENDS are a diverse and growing class of products (Grana et al., 2014) , and although they were treated as a homogeneous class in the present study, there may be differences in factors predicting use of different device types, which should be explored in future research.
Implications
Tobacco prevention programs on college campuses should include ENDS as part of comprehensive tobacco control efforts to prevent the use of all types of tobacco products. College prevention programs should also leverage the use of peers (Morrison & Talbott, 2005) to denormalize ENDS use especially among younger college students, and those who use other tobacco products. Moreover, communication campaigns should educate college students about the potential harms and lack of evidence regarding the long-term health consequences of ENDS use, including the possibilities that ENDS use may lead to nicotine addiction and/or to the use of combustible tobacco products (Etter et al., 2013; KrishnanSarin et al., 2015) .
